By reason of his occupation the abattoir worker is at particular risk of acquiring one or more of the prevalent zoonoses. In Great Britain these include Q fever, brucellosis, leptospirosis, and louping-ill.
Q fever was first recognized by Derrick (1937) after an outbreak of febrile illness among Brisbane abattoir workers. Since then several outbreaks of Q fever among abattoir workers have been reported (Irons and Hooper, 1947; Shepard, 1947 ; Beech et al., 1962; Tonge and Kennedy, 1963) . In Great Britain brucellosis is primarily a disease of cattle, and so far only Brucella abortus has been incriminated. Farmers, dairy workers, and veterinary surgeons who come into contact with infected animals or persons who drink unpasteurized milk may become infected (Bothwell, 1963) . Brucellosis has also been reported in butchers and slaughtermen (Dalrymple-Champneys, 1960) . Leptospirosis is a disease known to occur among several different occupational groups where unhygienic working conditions allow rats and other rodents to proliferate. Cases have been reported in persons employed in the meat trade (Alston and Broom, 1958 ; Forbes and Wannan, 1964) . Louping-ill, a tick-borne meningo-encephalitis, causes serious economic loss of sheep in South-west Scotland, and serological evidence of infection in Glasgow abattoir workers has been reported by Lawson et al. (1949) .
Because of the apparent frequency with which the meat worker becomes infected with one of the zoonoses, we decided to assess the incidence of Q fever, brucellosis, leptospirosis, and louping-ill in Edinburgh abattoir workers. No comprehensive study in abattoir workers appears to have been carried out in this country, and we thought that such a survey might provide information of value to the public health authorities and to practitioners. Evidence of previous infection with one of these diseases was sought by clinical assessment and serological testing. 
Materials and Methods
Blood was taken from 96 men employed at the Edinburgh abattoir: 45 were slaughtermen, including 8 pig slaughtermen, 35 were hide brokers,' 13 were gut cleaners, and 3 were employed as clerks.
Clinical Methods
The men were interviewed in detail, a standard questionary being used. They were questioned about their previous occupations, and in particular were asked whether they had ever been employed in any other occupation which may have predisposed them to infection with one of the zoonoses. The localities in which they had worked were recorded. They were questioned regarding contact with cows, sheep, pigs, and rats, and also whether they had ever drunk unpasteurized milk Leptospirosis.-The sera were subjected to the microscopic agglutination tests, the antigens consisting of living suspensions of 10 different serotypes of pathogenic leptospires representative of the different serological groups into which the majority of types can be classified.
Louping-ill.-Haemagglutination inhibition tests (Clarke and Casals, 1958) were used to detect the presence of antibodies to the virus causing louping-ill.
Results
Of the 96 samples of blood tested a total of 46 (47.9%) contained antibodies to one or more of the antigens employed. Six specimens (6.2 %) contained antibodies to more than one antigen; antibodies to C. burnetii, Br. abortus, and Leptospira canicola (one specimen), antibodies to C. burnetii and Br. abortus (one specimen), antibodies to C. burnetii and the louping-ill virus (three specimens), antibodies to Br. abortus and L. canicola (one specimen).
Q Fever.-Twenty-seven specimens of serum (28.1 %) contained antibodies to phase 2 antigen of C. burnetii. The range of titres to phase 2 antigen is shown in Table I Brucellosis.-Antibodies to Br. abortus were detected in 12 specimens of serum (12.5%). (Evans, 1956 ; Marmion et al., 1956 only 0.8% of herds were infected in Scotland. Grist (1956) found only 0.7% of sheep infected in South-west Scotland. Pigs are an infrequent source of infection, which may explain the absence of antibodies to C. burnetii in pig slaughtermen. The inability of the workers to recall symptoms which could be attributed to a previous attack of Q fever is possibly explained by subclinical infections or because Q fever may pass unrecognized and be regarded as an attack of influenza or bronchitis. The presence of complement-fixing antibody to phase 1 antigen in two employees may indicate past persistent infection (Powell and Stallman, 1962) .
Brucellosis
From a national survey of brucellosis in 1960-1 it was estimated that 25-30% of the dairy herds in Britain are infected, involving 2.07% of the total cow population. On the basis of tests on individual cans of milk it was further estimated that 6.7 % of can milk contains live brucella organisms (Leech et al., 1964) . In addition the beef herds must constitute an important reservoir of infection.
It has been shown that about 1 % of the general population have antibodies in their blood resulting either from drinking unpasteurized milk from infected herds or from contact with infected animals (Bartram et al., 1963) . This has been confirmed recently by a survey of serum from blood donors in South-east Scotland (Coghlan, to be published). The agglutination test is not entirely specific for brucellosis, since brucellae, Pasteurella tularensis, and the cholera vibrio have antigens in common. However, an agglutination titre of 1 in 10 and above has for the purposes of this investigation and for that of the survey of blood donors been taken as evidence of past or present brucella infection. Antibodies to Br. abortus at a titre of 1 in 10 and above were detected in 12 of the 96 abattoir workers (12.5 %). This is significantly greater than the incidence of 1°/, detected in the general population.
The absence of a history suggestive of a previous attack of brucellosis may be because the symptoms of uncomplicated brucellosis are often non-specific.
Leptospirosis
It is unlikely that sera from persons who have not come into contact with leptospires will contain leptospiral antibodies.
In this survey the detection of 6.2% of workers with antibodies to the canicola serotype is thought to be significant. Human infections result from contact with infected pig urine. It has been shown that in the Edinburgh area pigs are particularly liable to infection by this serotype (Coghlan et al., 1957; Coghlan and Norval, 1960) . It is interesting that five of the six workers with positive serology gave a history of contact with pigs.
Louping-ill
Previous studies in Great Britain, though limited, have suggested that it is unusual to detect antibodies to louping-ill virus in the human population. This is so even in samples from patients in whom there was a recorded history of illness resembling acute poliomyelitis (Likar and Dane, 1958) or meningo-encephalitis (Ross and Gourlay, 1961) . According to Williams and Thorburn (1962) only one of 150 human serum specimens from a rural population, including a group in direct occupational contact with sheep, showed evidence of infection.
We have found an incidence of louping-ill infection of 8.3% in wor!-:s in the Edinburgh abattoir, which is in keeping with the 'sndings of Lawson et al. (1949) in the Glasgow abattoir. The abattoir workers stated that occasionally they encountered ticks in the course of their work. Contact with the blood of sheep might increase the risk of infection through skin abrasions, but in both the Glasgow and the Edinburgh abattoirs there was a higher incidence of infection in hide brokers. It is not possible to say whether infection arose through contact with ticks or with animals entering the slaughterhouse with a viraemia due to louping-ill.
Summary
Evidence of previous infection with Q fewer, brucellosis, leptospirosis, and louping-ill was looked for in 96 men employed at the Edinburgh abattoir. The men were asked relevant questions, and a specimen of blood from each was tested for serological evidence of those diseases ; 46 (47.9%) showed serological evidence of previous infection. The incidence of antibodies to Coxiella burnetii (phase 2) was 28.1%, to Brucella abortus 12.5%, to Leptospira canicola 6.2%, and to the virus causing louping-ill 8.3%. With the exception of leptospirosis it was not possible to obtain historical evidence of previous infection with these diseases. This may be because the symptoms pass unrecognized or possibly because the majority of infections are subclinical. It is assumed that the men mainly acquire infection by reason of their occupation.
